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DATA 1.\f'AUJATION IU;PORT 

snJI)Y ME: Reproductive toxicity 

EPA IDMIFlCAUQN JIUMBERS 

fC Code: 005101 

Iox Cbem. !hpber: 039 

KRIP Numblr: 420787-01 

IESI MhttRIAL: 4-aaino-3,5,6-trfehl~plcolinic acid 

SYNQNXK: Piclora~~~ 

SPQNSOB.: DowElaneo, The Dow Cbeaieal Company, Midland, KI 

snmx rgmm: K-038323-057 

IESIING FACILm: Ihe Toxicology •-...reb Laboratory, Health and 
Environuntal Sciences, The Dow Cbeaf.n~Ll Company, r-adland, MI 

TITLE OF UfORI: Pic1oram: Two-CeDe:tcation Dietary lleproducdon Study in 
Sprague-Dawley Rats 

AutHORS: V.J. Breslin, G.J. Zielke, mel R.J. Kociba 

REPQU ISSUED: October 2, 1991 

CONCJUSIONS: In a tvo-generation repn:ld..eet!.on study, aal.e and feaale Sprague­
Davley rats were fed diets containing lticloraa at 0, 20, 200, or 1,000 
mg/kg/day. 

Parental 10!1. - 200 mg/kg/dq 
Parental LOEL - 1000 ag/kg/day. baed on hbtopatholog.ieal lesions in the 
kidney, prtsurily of the tubules m4 papilla(e) of aalcu1 of ~th 

~ geueratioa.s and soae -ti feul.e.s. In addition, in high dose ac.ult males 
{1..41k of one or both generations, bloo4 in the urine, deereasecl urine f'.ap- specific gravity, increasecl absokte ancl relative kidney weight, sncl 

clecreased body weight gain vas nceed. 

Reproductive NOEL- 1000 mg/k&/dq 
Reproclvctive LOEL - not deterlid.nerf 

COlE CJASSIFIC&TIQN: Core Minilllla Dat:a. This study raeeta the aini.Jata 
requireunts set forth unclor Guidel.JDe Series 83-4 for a t'Wio-pneration 
reproductive toxicity stwiy in t:t. rat:_ 
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A. MATERIALS 

Iest Compound 

Purity: 
Description: 
Lo~ number: 
Batch number: 
Receipt date: 

VehJcle(s): 

lest Animal 

Species: 
Strain: 
Source: 
Age: 
Body wei&ht: 

Guideline Series 83-4: Reproduceive Toxici~y 

80.3% 
Solid, white with chlorine-like ~r 
AGR 274601 
Not reported 

01053r: 

Received on Karch 13, 1989, from the Agricultural Products 
Department, The Dow Chemical Company, Midland, Ml 

None specified; test material vas adm 'ster~ in the 
diet. 

Rat 
Sprague-Dawley 
Charles River &reeding Laboratory, Kingston, liY 
Approximat~ly 6 weeks of age at study initiation 
Females--174.9 g, males--223.7 g, 2 days before study 
initiation 

8. STUDY PESIGN 

This study was designed to assess the potential of ptcloram to cause 
reproductive toxicity when administered continuously in the diet for two 
successive generations. Rats were aec:limated to laboratory conditions 
for 14 days. Each animal was uniquely identified by a coded alphanumeric 
metal ear tag. 

AD&mal Husbandr:;,,: Prior to mating, animals were housed individually in 
stainless steel wire ~sh cages. Basai diet (Purina8 Certified Rodent 
atov #5002) and tap water were providK ad Ubityl!l. Environantal 
parameters such as temperature, relative hUlllidity, airflow, and lighting, 
were maintained adequately for the species on test. However, specific 
conditions were not ;:eported by the study authors. 

Mat:.,ng Procedure: The F0 and F1 parene&l ani.Jpls were mated after 10 an::i 
12 weeks, respectively, of dietary treatment. Each breeding regimen vas 
~rised of three 7 -dey cohabitation periods with one fe~~ale and one 
IB&le from the same dose group. Vaginal lavage saaples were uuained 
dally for the presence of sperm. !he day the spua wa3 deuct:ed. vu 
desipatad day 0 of gestation. Sibling matingll 11ere avoided. Females 
that failed to mate during the first 7-day ut:ing period were placed vitk 
an al.t:ernate u.l.a fro• the same dose group for the second. 7 -dtq period; 
tho same procedure was followed for the third 7 -day mating period. 
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Group Arrangement: F0 and F1 animals were randomly assi&ned by body 
weight to groups as follows: 

Nuaber Assigned per Group 
Dose 

Test Level _l'o f· Group (mg/kg/day) Males FeJBales Kales Feaales 

Control 0 30 30 30 30 
Low dose 20 30 30 30 30 
Mid dose 200 30 30 30 30 
High dose 1,000 30 30 30 30 

Dose Administration: The test material vas administered conti.rwou.sly in the diet for two consecutive generations. Test diets were prepared in 
advance (frequency of preparation not reported) by serLally diluting a 
test material/feed concentrate (premix) and then were adjusted weekly for body weight. Efforts were made to 111ai.ntain targeted dose levels on a 
mg/kg body weight/day basis. Concentrations were also adjust::ed for 
percentage of active ingredient. Refereace saaples (<me/sex/dose for ehe final mix and the premix) were retained and stored at ambient 
temperature. Analyses of the test diets vere perfonaed at least three 
times per generation to determine test material concentration. 
Homogeneity and stability of the test diets at 20 aYJd 2.00 mg/k.g/day we:-re assessed prior to initiation of the study. 

Dose levels were selected based on the results of p~eviously reported 
dietary studies in rats in which changes in liver weight aQd 
histopathology were obse~ed at 60 ag/kg/day after 6 months of exposure. The NOEL in this previously reported study was 20 mg/kg/day after 
12 months ~f exposure. 

Qla.enations: Aniaals were observed at least once daily fer overt sips of toxicity. Body weights and food COilS11111pti.on for all anfaa] s vere 
determined veekly prior to breeding. '~hereafter, male bodf weights were recorded weekly throughout the durae!on of the study. llat:ed females ure.re 
weighed on days 0, 7, 14, and 21 of gestadon., and fesul.es tb&t deli.verecl litters were weighed on days 1, 4, 7, 14. and 21 of lactat:f.on. Food 
consUIIIption was not measured during ~~&tlug. Following COIIIfletion of the ll&ting periods, food consumption was recorded weekly in IU!.es; Wfllldy 
during gestation in mated females; and tvice a veek through the first 
2 weeb of lactation and at 2-3-day intervals during the last week of 
lactation in females with live Utters. A COI!Uparable protocol vu 
utilized for the F1 generation. 

The following data were recorded for each litter: 

Litter size on day 0 postpartum; 

Total number of live and dead pups. sex. and individual pup weight 
on days 1, 4, 7, 14, and 21 postpartua; and 

D4ily clinical observations . 

.------- " ,..-
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! 11"!-:"" ... 
11 "' \..; ,., ~ •. J On day 4 postpartum, litters were cu ed to a ~ of eight pups, ~:our 

males and four females, when possible. Thirty male and female F1 pups 
were selected at random to serve as F1 parental animals. 

Urinalysis (color and appearance, microsediment, pH, specific p:-avity, 
bilirubin, glucose, protein, ketones, blood, and urobilinogen) vas 
performed on 10 randomly selected F1 male rats per dose group p~ior to 
mating. 

All F0 and F1 adults, including those found dead, vere necropsied. Pupa 
found dead during the lactation phase were examined grossly and 
discarded. Adults were fasted overnight, weighed. anesthetized with 
methoxyflurane, and euthanized. Pups were also amst:hetized vit:h· 
methoxyflurane and eutbanized. All aniaals ve~e subjected to gross 
DUlCroscopic examination. 'nle following tissues aDd organs were collected 
from all parental aniaals and preserved in a 10% ueuttal buffered 
formalin solution: 

- Adrenals 
- Aorta 
- Auditory sebaceous glands 
- Bone 

Bone marrow 
- Brain 

Cecum 
- Cervix* 
- Coagulating glands* 
- Colon 

Duodenum 
- Epididymides 
- Esophagus 
- Eyes 
- Gross lesions* 
- Heart 
- Ileum 
- Jejunum 
- Kidneys* 
- Lacriaal/barderim glands 
- Larynx 
- Livf'r• 
- Lungs 
- M.a.mJury glands 
- Mediastinal lymph nodes 
- Urinary bladda~ 
- Vagina* 

- Kediutinal Tissues 
- Kesente~ic Lymph Nodes 
- Kesente~ic Tissues 
- Nasal Tissues 
O~al Tissues 

- Ovaries* 
Oviduc:ts* 

- Pancreas 
- Para~oia glands 
- Pe~ipb.eral nerves 

Pituitary* 
- hostate* 
- Rectulla 
- Salt vary glands 
- Seminal vesicles* 

Skeletal muscles 
- Skin 
- Spinal cord 
- Spleea 
• Stomach 
- Testes* 
- Thymus 
- Thyroid glands 
- Tong-.-
- Trachea 
- Uterus• 

Tissues with an asterisk (*) from th'! control and high-dose groups vera 
elUUained histologically. K!dn.eys and all gross lesions frOIIl dl parental 
dose groups and. livers from all F11 females vera also exarained 
histologically. Kidney. testis. and epididymal weights were rcco~ded for 
all parental animals. 

At weaning. 10 pups/saX/dose froa the F1 and F2 litters vere randoldy 
selected for a cmaplete necropsy. Tissuea routinely collected (aa listed § 
above) vera pr•served in a foX'lllllllin solution. Histologic exa.ination vas 
not perff.lrmed. 
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Statistical Analysis: The fOllowing analy•es were conducted. 
01053~ 

- Body weights, urinary specific gravity, and absolute and relat.ive organ 
weights--Bartlett's test tor equality of variances; parametric or 
oonpar ... tric analysis 'f variance (ANOVA); and Dunnett's test or the 
V!lcoxon Rank-Sum test lidb Bonferroni's correction 

- Food consumption- -Descriptive statistics (statistical outliers wer~ 
identified) 

- Gestation length and avera&• ti.IH to mating- -nonparametric ANOVA and 
Wilcoxon Rank-Sum test vi db Bonferroni' s correction 

- Fertility indices--Fisher' • exact test with Bonferroni' s correction 

- Sex ratio· -binomial distribution test 

- Sur\•ival indices- -Wilcoxon test as modified by Haseman and Hoel (1974). 

Compliance 

A signed Statement of Coepliance vith FDA, EPA, MAFF, and OECD Good 
Laboratory Practice Standards, dated October 2, 1991, was provided. 

- A signed Quality Assurance Statement, dated September 26 and October 1, 
1991, was provided. 

- A signed Statement cf No Data Conficbntiality Claim, dated 
September 26, 1991. was provided. 

C. RESULTS 

1. Test Haterial Anlly1b 

Purity of the test ~~~&terial ranaad froa: 80.3% to 82.8% aa1 deter~~~ined 
on four occasions prior to study initiation. Mean concentrations of 
the test .. terial in tile cHats ranaed froa 90X to 1001 of nominal 
values. Homogeneity analyses of the 20- and 200-mg/kg/day test diets 
(based on several deteaiaationa for the top, alddle, and bottom 
portions of s~parate core samples) revealed mean concentrations from 
95% to 103% of noainal values. Analyses for stability of the test 
.. terial in the test diets after 92 days of storage -revealed a meT~ 
concentration of 96X of ~y 0 concentration. 

2. Pqenql Iods1r;y 

Uprtality: No treatme~·related mortality ~as observed. 

At 1,000 mg/k.g/day, two F0 fezales ware found dead; one on test day 
103 and another on day 117. The cause of death could not be 
deterlllined for either feaale. One F0 JD&le froa the same dos~ group 
vas sacrificed moribund on day 105 because of losa of its upper I 
incisors. One male rat fr011t the ~00-rag/kg/day group was euthan.ized OTt b 
day 83; this rat exhibited malocclusion of fnt::~~~re, ~x-::e:::::!".": 
chromodacryorrhea, and sve.lling of the rir,ht paw. 

/ 
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Oae F1 female froa tbe 20-mg/kg/day Jroup wag sacr~f~~ed at l 10S:5 
parturit:ion because of dystocia. However. til-e cause of dystocia could 
not be deterained. 

Clinical ObservatiON: Treatment-related :."6Z:"i. toxicity was observed 
at 1,000 aag/kg/day in 19 of 30 (63%) F0 mahs :!nd 13 of 30 (43%) F1 JUles as indicated b.y the presence of b::.o\.>d in the urine and as 
indicated by reddish urine in 6 of 30 (2C7.) F;: males. Incidental 
cl !nical siena were aoted in all dos'l .. ...-o·:ps for both sexes and 
generations and included excessive alop&~~a. chromodacryorrhea, 
chroaorhinorrhea, malocclusion, and ?~dr.eal soiling. 

Body Weicht: Summaries of body "Te!gbt gai:'l fr0111 selected time 
intervals are presented in Tables 1 o.n~ ~. Compound-related tr&n$ient 
effects vere observed at l,OCO r,g!kg/d&.J in F1 males during the 
postmating period and at 200 <r~u~bly~ and 1,000 sag/kg/day in F1 males during the preuting .~11:r.iod. Detailed results are discussed 
below. 

In the F0 generation, no ::resoe-r>.t:· r.r.lated effects on body weight (s6e 
Appen · •x, Table 12 for F, ~:ale b.:>t\y weight data) or body weight gain 
(Table 1) were observed at any dose level in males or in females 
during tbe preu.ting ~Tabie 1), gestation (Table 2), or lactation 
(Table 3) periods. !h,., follu-:~ing incidental variations in body weight 
gain were observed ~n fegalen: 61% increase (p<O.Ol) at 200 mg/kg/day. 
on preaa~ing days 27-34; ~St increase (p<0.05) at 1,000 mg/kg/day on 
praa.ting days 27-~~; a~ 40% d-ecrease (p<"0.05) at 200 mg/kg/day on 
lactatioo days 7-14. 

I!l the Z'1 genentic!l, ~ody weights (see Appendix, Table 34 for F1 male 
body WRight data) wer~ consistently decreased (~5%) for aales at 1,000 
lllg/kg/day. However, the decrease (oa:l7X) in body weight was 
siprl.ficart (p<0.05) only from day 111 through 154 of the postaating 
period. The budy wef.&bt gain (Table 1) was significantly (p~0.05) 
reduced ' . .)t) !or IIUlles at 200 and 1,000 ag/kg/day during the first: 
week of tho preu.ting period and c.~ days 104-lll of the postaating 
peri,.i. Significant (p~.05) decreases (~27%) in body weight gain 
~~~s a~so r~ted ac 1.000 mg/kg/day on days 146-154 of the postaating 
pu!.o..i. s.nd for the end.re postlllating period. For feaales, body weight 
(d.t .. ...a not showr} was significantly (p<O.OS) decreased (~5%) at 200 
gg.r'll:g/day on days 13-34 and at 1,000 lllg/ltg/day on days 2Q-41 of the 
pr...,ting period. Body weight gain (Table 1) for these females was 
not affected at any dose lovel. No adverse effects on body weight 
(dau not shown) and body weight gain were noted in treated f811lliles durf.aa the gestation (table 2) and lactation (Table 3) periods. 

FoocJ Conswmt:ism: No apparent treataent-related effects on food 
coaauapdon vere observed for either sex or generation (data not 
shoun). However. food const~~~ption data were not statistically 
analyzed; the report included uan values (~S.D.) only. 

7 
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Table 1. SWIIII&ry of Mean Body ·· ·'lt Chaage During the Pre~~~ating and 
Pr~tma~ing Periods for ~~ts Fed Picloram for Two Successive 
uenerat ion.'l• 

I zetl&Jdliij 
Study Dt17 

fo "''" - Pr-ttna 
-2- 6 
13 - zo 
27 - 34 
41 - 48 
55- 69 

-2 - 69 

52.3 a 14.9 
39.3 " 20.0 
26.4 .. 5.0 
Z0.3 • 24.6 
28.5 • 1.2 

302.0 " 36.4 

fo "''" - ttatinatPoa~tina 
76 - 13 19.3 .. 4.9 
90 - 97 12.0 • 5.4 

104 - 111 7.2 • 7.4 
111 - 125 11.7 " 5.2 
132 - 139 6.6 • 5.5 

76 - 139 100.7 t 21.7 

fo rsetu - Pa: .. una 

-2 - 6 18.1 " a.a 
13- 20 16.7 • 4.1 
27 - 34 9.2 • 5.7 
41- 48 4.1 • 4.9 
55 - " 13.1 • 6.2 

-2 - 69 131.1 * 28.5 

I 1...1S11u - rr-una 

-2 - 6 61.4 t 7.1 
13 - 20 59.5 • 8.2 
27 - 34 33.1 " 9.7 
41 - 48 25.1. 6.2 
~' - 62 25.9 t 5.0 
69- 13 31.6 " 9.l 

-2 - 13 427.3 * 52.6 

l~ - lfatina/Poa~una 

90 - " 19.5 * 7.7 
104 - 111 10.6 • 7.0 
118- w 7.5" 7.2 
132- 139 6.4 .. 6.9 
146 - 154 4.7 * 5.9 

tO- 154 106.7 * 27.2 

l 1 lwplg - l'nlllatiJII, 

-2 - 6 :s7 .o * 5.5 
13- zo 25.7 * 5.1 
27 - 34 13.4 • 5.1 
41 - 48 12.9" 5.7 ,_ 

62 7.0. 7.0 
69- 13 13.7 " 7.5 

-2 - 13 119.1 • 25.6 

Hem llodF wu..ht Clum&• <a e S.D.) 

51.1 * 5.2 53.8 .. 6.4 
35.2 • 7.1 31.7 • 7.7 
27.4" 4.1 28.7 .. 6.2 
16.7 • 5.6 .19.3 • 17.3 
30.0 " 9.1 28.6 * 11.1 

308.4 • 33.4 317.3 • 36.1 

11.1 • 5.1 17.5 • 7.9 
9.0 • 7.2 10.5 * 9.5 
5.7 • 7.0 4.7 * 7.2 

17.0 • 9.3 13.1 " 7.9 
6.9 • 5.0 6.6 * 9.9 

94.1 • 19.1 92.8 • 39.1 

20.1 • 9.4 21.3 • 7.8 
15.7 • 9.7 11.4 " 7.3 
11.5 • 5.3 14.1 • 6.9·· 
5.0 • 6.0 4.9 • 4.6 

13.1 • 6.5 13.9 :t 10.6 

143.2 • 25.9 147.1 * 32.3 

65.7 " 7.1 64.1 • 6.6· 
56.7 • 9.2 51.3 * 1.7 
33.3 * 9.0 34.1 " 8.9 
24.9 • 7.6 26.2" 6.2 
26.7 " 7.3 26.3 • 6.5 
28 " 10.3 28.3 • 1.0 

416.1 • 71.7 419.9 " 54.1 

15.9 " 13.4 11.3 " 10.4 
7.7 • 8.3 6.11 " 6.2° 
7.6 " 8.2 5.0 * 1.9 
6.5 • 6.2 3.5 • 23.7 
6.0 • 6.7 7.4 " 6.2 

102.0 " 26.5 101.1 t LS.i' 

37.7 * 6.4 34.1 " 6.0 
24.1 * !5.1 24.1" 6.1 
13.!5 * 7.2 12.1" 4.1 
12.4 :t 5.6 13.9" 5.5 
7.1 " 9.6 7.6 • 5.1 

11.5 " 9.9 12.7 • 7.0 

114.5 • 22.6 188.7 " 30.3 

54.7 " 13.3 
37.7 • a.o 
26.5. 6.6 
11.7 • 13.3 
24.9 • 15.1 

292.t • !52.4 

-

21.5 • 12.2 
a.5 .. 14.1 
!5.7 " 10.1 

14.3 , 11.5 
2.1 .. 17.3 

97.4. 89.4 

19.9 • 7.9 
19.4 • 6.0 
13.4 • 7.2· 

41.4 t 7.4 
15.7. 7.4 

140.6 • 18.3 

61.1" 7.1 .. 
56.4 " 6.7 
32.5" 9.1 
24.3 " 7.1 
25.:Z • 6.4 
29.0 • 12.7 

397.9. 44.3 

zo.a,. 1.0 
0.7 • .. •• •• 
3.3. 10.7 

5.6 • '·' 
0.1 t 1C.6" 

n.5. 23.7-· 

H.6 a 14.4 
23.0 • 8.1 
13.5 " 1.6 
16.3 .. 15.1 
6.4 • 5.3 

12.5 " 0.6 

111.1 .. 42.2 

auu. - at.racted ~ atud)- DO. IC-031323·0~7, Tables &-3, A•4, A-21, llllll A-22 llllll IIDIIl..-...1 b7 the 
~..a uatna AIIIOVA. 

"Staaif1cmt17 cliftea:ct. ~ ~la (p<0.05) 
••Siaalt1cmtly cliffe""t. t..POB cODL-:::la {p<C.Ol) 
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Table 2. SWIIII&ry of Mean Body llei&ht Change During Gestation in Rat:l Fed 
Pieloraa for Two Successive Genera~ions• 

Diet.u)' ..,_ llodT We~. CbaDae Ca t SO) 
Coccealrau-

(-.lka/ clq) StudF W..U 0-7 SwtrW..U 7·14 Study lfeeb 14-21 Study Weeks 0·21 

[o liiiii.U 
0 34.0 • 9.1 34.4 .. 6.6 100.1 .. 12.9 1611.5 " 21.~ 

20 35.3 a 7.3 3!.1 .. 6.6 101.1 .. 14.0 161.9 • 16.1 

200 33.1 .. 10.1 25.4 • 1.3 92.5 • 23.0 155.1 " 33.1 

1,000 30.7 " 9.2 34.7 • 9.7 92.9 .. 11.11 159 • .1 .. 25.1 

It f:Rtl.!l 

0 21.5 " 9.9 25.9 • 12' 97 5 " u.o 151.9 * 16.7 

20 30.2 • 10.3 26.t .. 7.1 97.5 t 23.2 15~.5" 26.7 

200 30.4 * 6.5 Zl.t • 9.4 11.7 t 24.6 135.9. 29.9 

1,000 33.4 " 9.4 26.2 • 7.4 93.2 " U.3 153.1 • 25.4 

&uata were ezt.ract..S f-:c. •tud7 DO. IC-031323-057. Teblae 16 B4 l8. 
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Table 3. SUIIIIII&r.y of Mean &ody Veight Chaage During Lactation in ht:s Fed 
P1cloraa for Two Successive Generations• 

"-a Body lle1Jht. 0..0.• (S elm) 

lt.uciF Waalta 1-• $t.ady ..... •-7 Study ..... 7-~· 

... leelp 

0 10.6 • 11.2 S.2 e 11.2 .U.2 e U.S 

•.2 e 13.3 s .•• 12.• 17.1 "U.6 

200 1.1 • 11.1 7.0 * 10.4 13.7. 12.4· 

1,000 6.6 t 11..3 6.5 .. 16.4 25 .... 14.S 

0 S.l • 10.S 1.3 • 10.5 15.3 t 17.6 

20 4.3 " 16.7 4.4 • 9.7 14.7 • 14.1 

200 7.6 t 9.1 2.6 • 11.1 u.s • 10.S 

1,000 9.1 • 11.4 7.6" 1\.4 20.3. 18.1 

eo.t.a -H ~actecl f:I.'Olll at.udy -· IC·03&0U4157, Tabloc l1 eD11 39. 

·s~fic•U-7 dif:!ea:ant. f:%0111 c-t.:r:ol by lft.lc:QM~~'B t.ut., sl.pb..->0.05 

0105~~ 

StudT Wee&• 0-21 

21.7 • 2~.2 

13.2 t 17.2 

11.1 .. 16.0 

17.t. 16.t 

26.4 .. 19.4 

2l.S • 2S.S 

14.1 • 15.9 

23.9 t 21.4 

rD 
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Gr9ss And Microscopic Pathpl§gy: Treatment-related gross and 
llicroscopic changes in tile ldf.dney were observed in F0 or F1 males at 
1,000 mg/kg/day. Selected <Rr&D weights and associated 
hUtopat:bological findings a=e }'resented in Tables 4 and 5, 
respecti..,.ly. Detailed re.vllts are discussed below. 

In the F0 generation, stat!sd.cally sip1ificant increases in absolute 
.mel relative kidney weights ((Tallie 4) accompanied by corr.asponding 
histopathological changes ~ daserved in ~~ales at 1, 000 mg./kg/day. 
"Ibe significant increase fa epi«d:yll!al weights at 20 mg/ltg/day was 
considered t:o be an isolated fhlriing {data not shown). 

In the F1 generation, slight 1.m::eases in absolute 1d.dney weights aud 
statistically significant ln:rreaes in relative kidney weights were 
olnerved in males at 1, 000 8ff/k:l/day {Table 4) • These increases were 
acc:a.panied by histologic lesiom in the kidneys and, therefore, were 
considered t:o be treatment nelamd. The significant increase in mean 
relative cestis weight was pP.Sribly the result of lover body weight in 
these aniaals {data not sbovm). Tbe decrease in ~~ean absolute kidney 
weight of females at 200 ~t.y was not considered treatment 
related because of the ab&ali!P8 ef this finding at 1,000 Dig/kg/day. No 
statistically significant ~eases in absolute and relative kidney 
weights wre noted in fem.al.es of either the F111 or F1 generation. 

Gross lesions in the kidney fi:n 11 of 29 {62%) F0 ule rats at 1,000 
Dig/kg/day {Table 5) were descrilled as roughened surface and/or pale or 
depressed areas of the kl~ carte%. In 6 six of these rats, the 
kidney effects were aceolllplll:dL.e~ fJy the presenca of darkened urine in 
the urinuy bladder. Histopeth»logical changes consisting of renal 
tubular dotgeneration/regenerat:i.m and inflammation were seen in 20 of 
the 29 males {-69%) and 5 etC 28 (•18%) females at 1,000 ag/kg/day. 
these changes ranged from~ :o multifocal and were either .•• d 
unilateral or bilateral. b C iSD'1'r :t •6 r t · w'i lhe .p4: ~M' on it 0 zS'5llkA:f'= DB• a & Gt las ( •2 1 lk r 4 li'U..._ ~'t .-.em t# fiii::Jv ltta:4&' ZUI 1: :laiN r he' Lesions of 1{ 
the papillae were characterf:zed by changes siailar t:o those seen in 
the tubules. Affected papUl!.ae wre found in 18 of 29 (62%) males and 
2 of 30 {7%) females at 1,000> llfilkg/day.(Onc. ";J.~~!; u.tt"'CCI-..f-c•ts.l \ ... i-ll• .k..Ua..t lo"') £to.a.....l~J> ..fMJ~ -f&pcA.A*L.o ~ r 
In the F1 ~ration at 1,000 ~day, gross lesions of the kidney 
(Table 5) described u rot~ surface of the kidney cortex, found 
in 19 of 30 (63%) males, were ~d by the presence of darcned 
urine in the urinary bladder in 4 of the 30 (13%) aales. 
Histopathological changes ane cmsistent with renal toxicity. The 
tubular talons were seen in n.~; sf 30 (53%) males fed 1,000 rag/kg/day. 
Lesioua of the renal papillae 1o11e.R. found in 21 of 30 (701) males and 4 
of 30 (13%) females fed 1.000 mgt'kglda.y. The histological changes in 
the reD&l cubul.ea and papill.ae 111!Ere sillilar to those seen in F0 
animals. Occurrence of red h!looi cells in the urine present in the 
urinary bladder of males a~ 1 .. ~ mglkg/day ia considered to result 
fros the Jd.dney lesions. 

Urinalysis: Urinalysis was Ot:Dndu:ted only for the F1 generation rats. 
At 1,000 ~day, F1 male atts shoved a statistically significant 
decrease in specific gravity ((1.147. 1.046, 1.044 and 1.035 at 0, 20, 
200, and 1.000 ag/kg/day, restPec.tively) and an increase in the number 

liDT AfAJI.BLE cof ·. 
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Table. 4. Mean Absolute and llelative Kidney Veights in Rats Fed Picloraa for 
Tvo Successive Generations• 

fo !iqperatiog - Htl!• 

Abec.lut.e < 1 > 

fo !itptratiog - f!!!llU 

llel.aUVll (&/100& bw) 

It !itptratiog - Hal!! 

Abaohate (&) 

llelaU,. (&/lOGs bw) 

[ 1 Gaperptiog - Ftgalea 

~(&) 

.,laUve (&/1003 m..) 

3.107 " 0.482. 

0.6~ " .1.070 

2.407 " 0.2211 

0.758 " 0.072 

4.293 " 0.593 

0.6~ " 0.059 

2.540 " 0.2115 

0.7211 .. 0.0811 

X14Dey Weilbta (t S.D.) 

:.&05 " 1.:182. 

0.646 " 11.038 

2.402. " 1.239 

0.728 " $.044 

4.166 " 1.500 

0.643 "11.064 

2.392 .. &1.234 

0.694 ,. D.ou; 

200-c&lka/day 
Group 

3.910 " 0.490 

0.657 " 0.062 

2.441 " 0.219 

0.732 " 0.065 

4.257 " 0.436 

0.664 " 0.045 

2.3119 " 0.189 •• 

o. 712 t 0.074 

·s~tically dif:Coraat. :CJ:ca coatrol by Wi.l.c:GIIDrlo'a tnt, a~-o.os 
••st&J.at1cel.l.y di:Cforct. frca control by Dalmatt'a teat, alpbapo0.05 

01053~ 

4.401 "0.644. 

o.773 , o.uz• 

2.561 " 0.290 

o.789 , o.o8o 

4.493 " 0.550 

0.760 " 0.096. 

2.496 " 0.230 

0.138 "0.062 

(7_ 
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Table 5. 
b . 

Incidences of Selected Gross and Histopathological Findings in F0 
and F1 Generation Rats Fed Picloram for Two Successive Generations• 

Incidmcaa 1()~~-
t .. - v.:. ~-.) 

!!lose !ii:IW! U2IJ.11l 12st11 §ES!!m ~E~.~ellll 
Oqaaii/FiDilDp 0 20 200 1000 0 20 200 1000 

-- OBSEri6IlQlm 
01053~ 

fo Gtperftiog 

WI!UD. 

lo.ezained 30 30 29 29 30 30 30 28 

-Azea pale, cortex, uni-
lahral, Cocal (allabt> 1 0 0 3 0 0 0 0 

-Azea pale, cort.u, bi-
lat.eral, f:ocal (aliabt> 0 0 0 12 0 0 0 1 

-Roaah...S aurf:aca, cortical 
aurL"aca, UDilat.ara1 1 0 0 2 0 0 0 0 

-Roa&beaed aarfaca, cortical 
aurL"aca, biut.aral 0 0 0 14 0 0 0 1 

!kinarT IJ.Ein 

lo. --used 30 30 29 29 30 30- 30 28 

-lllooci m uriDa 0 0 0 ' 0 0 0 (! 

EJ Gafterat.l5!B 

~ 

Ro,~ 30 X 30 30 30 29 30 30 

-Rnnabrnsd surface, cort.ical. 
aurL"ace, bilateral 0 0 0 19 0 0 0 0 

kJMaii~H 

lo. --used 30 30 30 30 30 29 30 30 

-U:r1Da - clark, 1..-n 0 0 0 4 0 0 0 0 

BISmPAtpQ!HQL OBSERVATIONS 

fa Gtmaratialll 

l.l!IDa: 

liD. --s-d. 30 29 29 30 30 30 28 

Dea.aer~reamarat.ioa 
.act t .. n_ ticm, tubul.a(a), 
--u.at.anl, Coca1 (aliabt) 0 li 0 1 0 0 0 0 
-bU..ataral, Coca1 (aliabt> :t • 0 3 0 0 0 0 
-aDil.at.aal, ~itocal 0 0 0 0 0 0 c 1 

<•Uabt> 
-bilaanl. aalt.tf:ocal 

(alJ.abt) 0 0 0 • Q 0 0 3 
<II'Oderata) 0 0 0 8 0 0 0 1 

m.aaa.r~raaaaaratioa 
.act tafl-ttoa with or without 
-zoaia. papilla<•> 
-aDil.at.aal, Cocal (all&ht> 0 0 0 1 0 0 0 0 
-bil.Genl, Cocal (allah~> 0 II 0 2 0 0 0 1 
-bil.Genl, .Utit:ocal 13 <alJ.abt) 0 0 0 4 0 0 0 1 
c-derate) 0 0 0 u. !! .. :: 0 " 
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Table 5 (contim.ed) 01053~ 

Incidmc:ea 

122!11 SiES!!IJl n!tla~ Jbi!! $i[2UJI! 'f!!!lllll ~ 
Orama/Filldinaa 0 20 200 1000 0 20 200 :UJOO 

f1 Genes:IS.i!m 

li.!!!I!I 

llo. -in..S 30 30 30 30 30 29 30 30 

Daa-uat.icm/rea.uu:Ktoo 
mel illf~t.too, t.ubal.e(a), 
-UDJ.lat.aral, focal (alipt) 0 0 0 4 0 0 0 0 
-bilateral, fOcal Caliabt) 0 0 0 6 0 0 0 0 
-bilateral, •lt.U:'ocal 

<•liabt.) 0 0 0 1 0 0 0 0 
(IIIOClerat.e) 0 0 0 5 0 0 0 0 

Deaenerat.ion/reaeneratt~ 
mel intl-t.ion witla " >ritholrt. 
necrosis, papilla(e) 
-unilateral, focal <•Uabt) 0 0 0 3 0 0 0 3 
-bilateral, focal <•li&ht.) 0 0 0 2 0 0 0 1 
-bilateral, .alt.ifocal 

<•liabt.) 0 0 0 2 0 0 0 0 
(IIIOClerat.e) 0 0 0 14 0 0 0 0 

•oat.a were ezt.ract.ed tJ:Qil at.udy -· JC-038323-057, Tables :n, 23, 49, mel 51 • 

1. hr -."'i~S ~ ....... ~~,). ....+ rw... ~~ ~ib- S4-4. ~ 
~ .. -sf'> 
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Table- 6. SUIIIIII&ry of Effects of Dietary Administration of Picloram :>!\ F0 
Reproductive Parameters. Offspring Survival. and Pup lSody lleight• 

JU.a:.art' !C!msmi!Y.!ZD S!!ll~ll!!u 1 010533 
r--c- 0 20 200 1,000 

Jro.-=aa (F0 par-U) 30 30 30 30 01053~ 
Jro • ..c.l 30 29 30 30 
Jro. J1ft111811Cha 26 za 2!1 27 

f"ert.illty f.Mez--f-10 (%)1> 86.7 93.3 83.3 90.0 
~t.ia iJider 100 100 100 100 
,._ a-uuon J.enath <c!a7a> 21.6 21.8 21.9. 21.!1 

Tot.a1 110. Uv. papa 
Da7 0 40!1 444 358 395 
Da7 4 396 429 351 382 
Da7 21 204 211 187 196 

11e.a ao. Uv. papa/Utter 
Da7 0 15.6 15.9 14.3 14.6 
Da7 4 precull 1!1.2 15.3 14.0 14.1 
Da7 21 7.8 7.8 7.5 7.8d 

u,. binh index (%)• 98.1 98.0 98.6 98.0 
'JiabJ.Uty iJidex (%)1 97.8 96.6 98.0 96.7 
I.actatiala index (%)11. 98.1 99.1 98.9 99.!1 

•- pap bodr ,..i&ht <a> 
Da7 1 male 6.9 6.8 7.0 7.1 

f-.l.e 6.5 6.5 6.7 6.7 
Da7 4 prtiCUll male 9.1 9.5 10.0 10.1 

f-.l.e 9.2 '-1 9.6 9.5 
Day 14 male 31.7 31.3 32.1 32.2 

female 30.4 30.5 30.7 30.9 
Day 21 malo 52.1 51.!1 52.3 53.7 

femal.e 49.8 49.9 50.3 51.3 

S.X rat.io (I Mlea) Sl.S 52.5 53.5 52.5 

-oat.-. at.ract.ad frca at.udy 110. K:-03Sl23-057, r.blea 24, 25, 26, A-13, A-14, omd A-15. 

'Jo of fwaln b!ariu lltteu " 100 
llo. of~- copulatina 

'!o 0 ( lltttn with at. ltut. opt lin - • 100 
llo. of Ut.Ura 

.., o( pmt bom alin x 100 
Jro. of papa bom 

'ro 1 of PlR' •liD qp ~ x 100 
Jro. of pap~~ bom .u-

1!o, of I'P' alln 9 dp 21 x 1DO 
Jro. of J1aP11 .u- Oil d.,- 4 poateall 

"'slpifJ.c;eUy ciUfer-t trc. ccmtzol. by Dtamett•a -t. al.pba-0.05 

/~ 
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Table 7. Sl.IIIMry of Effects of Dietary Administration of Picloram on F1 
Reproductive Parameters, Offspring Survival, and Pup Body Yeight& 

Pu-ttr 

No. aatinp <F1 ~) 
lfo ... ttd 
lfo. prqnan.ci" 

Futility illdu:-t.ale n>~~> 
Gtatation illd.r' 
Him &tatatiqa 1-.:lt ,.,_,.., 

Total no. of li-...,.. 
Day 0 
Day 4 
Day 21 

H"n no. u,. paps/Utter 
Day 0 
Day 4 prac:ul.l. 
Day 21 

Live birth ind- ex.,-
Viability illdu: (1:~ 
Lactttion iDdu; (1:)~ 

Hem pup body -1&1!& (&) 
Day 1 ..u 

c-1e 
Day 4 preeul.l. ..J.e 

'"-le 
Day 14 .al.e 

r-le 
Day 21 ..J.e 

r-.!.a 

Ses ratio ( I lll&l.etl ) 

IIJ!o. of """'"' bt'R1U lltttq ,. 100 
lfo. of f-ae copd.at.f.a& 

0 

lO 
28 
22 

73.3 
210 
u.s 

3I9 
2n 
J.4.3 

1:4.5 
U.3 
6.9 

f9.1 

"'· 7 17.3 

6.7 
6.4 
8.2 
7.7 

V.9 
25.3 
45.7 

~-· 
<o5.5 

"'!o. of Utttrt !!ltb !$ 1rU em Uu.J2.1m • 100 
lfo. of littara 

ciJ!a. of pupa b9m al.tD • 100 
llo. of pupa bora 

epo. o( P9P' aJ.ln p dlr 6 • :.00 
llo. of pupa bora aU1re 

~o. of PUP' a11D • c1cr 21 z 100 
lfo. of pupa aU'<N - dq 4 paatcuU. 

!Htttrr Ccmcmtntim <stkl/dgt 
20 2DG 1,000 

30 311 30 
29 28 29 
22 26 2S 

73.3 811.0 83.3 
100 10::1 100 
21.ll 21...7 21.8 

298 301 362 
270 284 331 
143 160 186 

13.5 12..5 14.5 
12.3 1.1..8 14.0 
6.6 6.6 7.4 

98.3 96.5 97.3 
90.6 94.4 97.0 
92.4 97.0 94.4 

6.7 7.0 6.8 
6.3 6.5 6.5 
8.4 9.2 8.7 
8.0 8.6 8.2 

28.1 Sll.7 29.6 
28 .. Z 2,.0 28.2 
47.0 49.0 47.4 
4S.S 46.0 44.8 

so.s "·' 49.5 

- ----

·-----
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~r.:--
t "-''- J of reel blood cells in the urine. The effects on urinary pa ters 

were consistent with the clinical observation of bloody urine and the 
histological lesions in the kidneys of F0 and F1 high-dose males (see 

AppeDd1x for Table 7 and 29 fr~ ~- ~ .,~.-, 
leRJPdustive Toxicity ~ 
The effects of dietary administration of the test material on 
reproductive para.eters are sUIIII&rized in Table 6 and 7. No 
treat.ent-related effects were observed on the male or female 
fertility indices, length of gestation, precoital interval, pup sex 
ratio, litter size, pup viability, or body weights during lactation 
for any generation or dose group. 

In the Fo generation (Table 6), mean gestation length was 
sipificantly prolonged in females at 200 mg/kg/day. Since this 
effect was not observed in a dose-related fashion and was not observed 
in the F1 generation, it was considered to be a norm,.,l variation and 
unrelated to treat:aent. The pup body weights in the high-dose group 
were slightly higher than controls. All other reproductive parameters 
were comparable in all dose groups. 

In the F1 generation (Table 7). mean gestation length was slightly 
~rolonged in treated females for all three dose groups compared to the 
controls. Pup body 'it'eights were slightly higher in all treated 
p:oups. These findings were not considered to be treatment related. 
All other parameters were comparable to controls. 

Ro coapound-related clinical observations or gross findings (data ~t 
shovn) were noted ln F1 or F2 pups. 

D. UYIWQS' DISCQSSIQN/CONCWSIONS 

1. test lfaterial An&lyses 

Purity of the test compound as well as homogeneity and stability of 
the test c0111pound ln the diet were confinaed. The concentrations of 
the test compound 1n the diet were within ~lOX of nominal values. 

2. Panmttl Toxicity 

'!'reae.ent-related renal toxicity was observed at 1,000 mg/kg/day in F0 
and F1 ules aud fet~&les. 

In the F0 parental 'eneration at 1,000 mg./kg/day, absolute and 
relatbe kidney weights increased in ules. Increased incidences of sro- pathological findings including pale and depressed areas of the 
kidaey cortex, roupened surface of the kidney cortex, and 
histopathological Cbanges in renal tubules and p~illae consisting of 
focal. or IIIUl.tifocal degeneratlonfregeneraUcn with or without necrc-.sis 
or iDflallmation were also reported. l!lo adverse effecta on body 
wipt, weight gain, or food consuarption were noted at any dose level 
for either sex. 

In the F1 parental generation, body weights and weight gains rU~ained 
consistently lower at 1,000 mg/kg/day in males during the premating 

/7 
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and post-aating periods. The statistically significant decreases in 
body weight gain noted in Fl males at 200 mg/kg/day were transient. 
Only the decrease in body weight gain noted in high dose group males 
were considered to be toxicologically significant. There were no 
adverse effects on body weight or body weight gain for females during 
the gestation period. Both body weight and weight gain were slightly 
lower at all dose levels during lactation. Increases in relative 
and/or absolute kidney weights in males at 1, 000 mg/kg/day were 
accompanied by histopathological changes similar tc those observed in 
the Fo generation rats. These changes were not seen at 200 mg/kg/day. 
Since the statistically significant decreases in body weight gain in 
F1 males occurred at the saae dose as did microscopic changes in the 
kidney (at 1,000 mg/kg/day), they were considered to be treAtment 
related. 

Based on decreased kidney weights in males accompanied by gross and 
histopathological changes and urol~~tcal findings, the LOEL for 
parental tox~city was 1,000 mg/kg;~~y; the NOEL was 200 mg/kg/day. 

3. Repro4uctiye Toxicity 

No compound-related reproductive toxicity was observed in either 
generation at any dose level. Fertility indices, length of gestation, 
and pup viability, body weight, and sex ratio were unaffected by the 
treatment. Although the lengtb of gestation was slightly prolonged at. 
1,000 mg/kg/day in both F0 and F1 females compared to controls, this 
effect did not occur at aignificant levels. No adverse gross or 
histopathological changes were noted upon necropsy of pups. 

Based on these results, the NOEL for reproductive toxicity was 
1,000 mg/kg/day; the LOEL was not establi~hed. 

4. Beportin& Deficiencies 

No protocol was submitted. Statistical analysis was not performed on 
food consumption data; only descriptive statistics were provided. 
These deficiencies , however, did not alter the outcome of the study. 

E. WRE CWSIFICATION: Core Minimum Data 

Parental Toxicity NOEL- 200 mg/kg/day 

Parental Toxicity lDEL - 1,000 mg/kg/day based on· renal toxicity observed 
predoainantly in males as indicated by clinical findings, decreased 
body weight gain, increased kidney weight (absolute and relative in F0 
~ F1 males), and gross and histopathological changes in kidney 
(lesions of the tubules and papillae): kidney histopathology was also 
noted in some feaa!es. 

Reproductive Toxicity NOEL- 1,000 mg/kg/day 

Reproductive Toxicity LOEL - Not determined 

F. RISK, MSISSKENI: Not applicable 

/ 
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Page is not included in this copy. 

Pages )..0 through .~ are not included in this copy. 

The material not included contains the following type of 
information: 

Identity of product inert ingredients. 

Identity of product impurities. 

Description of the product manufacturing process. 

Description of quality control procedures. 

Identity of the source of product ingredien~s. 

Sales or other commercial/financial informat~o~. 

A draft product label. 

The product confidential statement of formula. 

·· The document is a duplicate of page (s) 

The document is not responsive to the request. 

The information not included is generally conside~ed confidential 
by product registrants. If you have any questions, please contact 
the individual who prepared the response to your reauest. 


